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Sporadic Cases of Legionnaires’ Disease in the Netherlands
PIETER L. MEENHORST, M.D.; JO S  W. M. van der MEER, M.D.; and JAN BORST, M.D.; Leiden and 
Bilthoven, the Netherlands
Sera of 24  patients with an unexplained pneumonia were 
tested for the presence of antibodies against the 
Legionnaires’ disease bacterium. Fifteen patients had 
positive serology. The series comprised 12 male and 
three female patients ranging in age from 17 to 66  years 
(mean, 51.1 years). All of the patients had a high fever, 
little or no sputum production, and radiographic evidence  
of pneumonia. The radiographic abnormalities ranged  
from a patchy infiltrate to extensive consolidation. In eight 
patients with confirmed Legionnaires’ disease, severe 
confusion was one of the most striking signs. A variety of 
antibiotics had no clear effect on the duration of the 
illness in these cases, although the severity seemed to be 
influenced. Two of the patients died, and in three the 
course was protracted. All case s  were sporadic. Eight 
patients had been infected abroad and seven in the 
Jetherlands, two of whom were on immunosuppressive  
iherapy and were infected in a hospital.
\FTER r e p o r t s  of  Legionnaires’ disease appeared  (1, 
), we suspected this infection in a patient with an unex- 
lained pneum onia  and  signs and sym ptom s com patib le  
vith the diagnosis of Legionnaires’ disease. T he  sera of 
his patient were sent for analysis to the C enter  for D is­
use C ontro l  (C D C ), A tlan ta ,  Georgia. After  the serolog- 
confirmation of Legionnaires’ disease in the first D u tch  
atient (3), we m ade  a survey of the occurrence  and clini-
il p icture of the disease in the past and present in the 
■ etherlands. T h e  prevalence of antibodies against the Le- 
ionnaires’ disease (L D ) bacterium  was assessed in a con- 
rol group.
aterials and Methods
S E L E C T I O N  O F  P A T I E N T S
We began with  a search ,  going  back  to 1974, o f  the  reco rds  o f  
he Leiden U nivers i ty  H osp i ta l  for cases o f  p n e u m o n ia  tha t  had  
m ained  unexp la in ed  in spite  o f  ex tensive  m icrob io log ic  test- 
ig. S ta r t ing  in J a n u a r y  1978, efforts were  m a d e  to ob ta in  con- 
usive ev idence  in pa t ien ts  with  clinical fea tures  c o m p a t ib le  
ilh L eg io n n a i re s ’ disease (1) w h o  were  a d m i t te d  to  the  Leiden 
niversity H osp i ta l .  In this  repo r t  we have  inc luded  pa t ien ts  
d m it ted  to o th e r  hosp i ta ls  in the  N e th e r la n d s  in w h o m  Legion- 
lires’ disease was d iagnosed .  Clinical  reco rds  and  ra d io g ra p h s  
ere ob ta ined ,  an d  perm iss ion  to p resen t  the ir  d a ta  was given 
>y all a t te n d in g  physic ians.
C O N T R O L  G R O U P
Fifty sera  were  r a n d o m ly  selected from 462 deep-frozen  sera  
f men aged 45 to 55 years  w ho  had  p a r t ic ip a ted  be tw een  1975 
Mid 1978 in an open  p o p u la t io n  s tu d y  (com ple t ion  rate, 7 8 .3 % )  
Epidem iological  P reven t ive  O rg an isa t io n  Z o e te rm e e r  S tudy  
PO Z],  Prof. H. A. V a lkenburg ) .  T h is  selection was based on 
i lie com p os i t ion  o f  the  pa t ien t  series u n d e r  d iscussion; m ost  o f  
these pa t ien ts  were  m en  in the  45-to-55 age group .
T he  E P O Z  s tu d y  co m p r ised  the  en t i re  p o p u la t io n  o f  tw o  ar-
1‘rom the Department  of Infectious Diseases. University Hospital,  Leiden; and 
tlie National Inst i tute o f  Health o f  the Netherlands,  Bilthoven; the Netherlands.
eas ( ru ra l  an d  u rb an )  o f  the  m u n ic ip a l i ty  o f  Z o e te rm ee r ,  aged 5 
years  an d  o lde r  (13 500 persons) .
S E R O L O G Y
T h e  indirec t  f luorescent an t ib o d y  test w ith  L D  bac te r iu m ,  
P h i lad e lp h ia  1, as an tigen  was used (2). M ost  o f  the  sera  were  
tested in bo th  the  C D C  a n d  the  N a t io n a l  In s t i tu te  o f  H e a l th  o f  
the  N e th e r la n d s  (B il thoven)  until  A u g u s t  1978; since then  all 
tests have  been d o n e  at the  la t te r  inst i tu te .  T h e  co n tro l  sera  
were  ex am in ed  by Dr.  R. J. Fa l lon  (G lasgow ),  using po lyvalen t  
an t igen  from  sero types  1, 2, 3, an d  4 o f  L D  b ac te r ia  (4), at 
d i lu t ions  o f  128, 256, an d  512.
M IC R O S C O P Y
In one  case lung tissue ob ta ined  at au to p sy  was s tud ied  by 
light m ic ro sco p y  (modified D ie te r le  s i lve r- im pregna t ion  s ta in ­
ing and  with  G r a m  an d  Loefflers m e th y len e  blue s ta in ing)  o f  
im press ion  slides, d irec t  im m u n o f lu o re scen ce  (5), an d  e lec tron  
m ic roscopy  (D r .  D. J. R u i te r ,  D r.  C. J. L. M. M eyer,  a n d  Dr.
H. A. van den Bergen; D e p a r tm e n t  o f  P a tho logy ,  U nivers i ty  
H osp ita l ;  Leiden).
Results
D I A G N O S I S  O F  L E G I O N N A I R E S ’ D I S E A S E
A fourfold rise in titer to 1:128 or higher was consid­
ered to be confirmation for the diagnosis. A single titer of 
1:128 or higher was considered positive, because in the 
control group no titers of 1:128 or higher were found. 
T he  titers o f  the sera tested at the C D C  and in Bilthoven 
were the same or differed by no m ore than  one twofold 
dilution. Results obtained with sera tested against the 
e ther-treated  antigen (Philadelphia  1) and the new poly­
valent antigen are com parab le  ( F a l l o n  RJ: Personnal 
com m unication).  Dr. F a l lon ’s serologic results are c o m ­
patible with those of the C D C  (6).
C L I N I C A L  D A T A
Sera of 24 patients with an unexplained pneum onia  
were tested for the presence of antibodies against the L D  
bacterium; results were positive in 15 of these patients. 
T he  data  o f  all cases with a serum titer o f  1:128 or h igher 
or a fourfold rise in titer are given in Table 1, a rranged  
according to the time of onset. Seven cases were d iag­
nosed retrospectively, and in eight Legionnaires’ disease 
was suspected during  the illness. T here  is a m arked  p re ­
ponderance  of male patients in this group; the age range 
is 17 to 66 years (mean, 51.1 years). Seven of ou r  patients 
were smokers. Pre-existing diseases are indicated in Table
I. T w o patients, both on im m unosuppressive  therapy, 
presum ably acquired the disease in hospital. F o r  the o th ­
er patients, the mean dura tion  of the disease before a d ­
mission was 6.6 i  4.2 days (range, 1 to 14 days).
Six patients had been treated with antibiotics before 
admission (three with amoxycillin, two with ampicillin, 
and one with phenethicillin). Early in the  disease all of
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Table 1. Clinical Details of 15 Sporadic Cases of Legionnaires' Disease
Patient Sex Age Time o f  Onset Lowest and  Highest (or Single) Main O utcom e Rem arks
Reciprocal Titer Antibiotic
Therapy
Tiler TimeTiter Time
1 M
yrs
50 June  1973 512 1978 tetracycline Cure Reference 3
2 M 44 February  1974 256 Day 14 256 Day 26 tetracycline Cure
3 M 56 M arch 1976 128 Day 7 256 Day 45 tetracycline Cure
4 M 48 October  1976 64 Day 7 > 1 0 2 4 Day 30 rifamycin
tetracycline
Cure Reference 3
5 M 51 August 1977 > 1 0 2 4 Day 12 ampicillin Cure
6 M 52 August 1977 > 1 0 2 4 1978 cephradine Cure
7 M 55 August 1977 > 1 0 2 4 1978 cephalothin
chloramphenicol
Cure
8 F 63 N ovem ber  1977 128 Day 8 512 Day 18 gentamicin
erythromycin
tetracycline
Cure Reference 7
9 M 47 April 1978 < 3 2 Day 7 > 2 5 6 4 m onths erythromycin
tetracycline
Cure Kidney graft, 
aza th ioprine  and 
glucocorticosteroids
10 M 51 M ay 1978 < 6 4 Day 14 128 Day 28 rifamycin
tetracycline
cloxacillin
Cure Alcohol abuse
11 M 51 M ay 1978 < 3 2 Day 6 128 Day 32 tetracycline Cure
12 M 66 July 1978 128/256 Day 14 ampicillin
cloxacillin
Died Chronic  bronchitis, 
atrial fibrillation, 
left ventricular 
hypertrophy
13 F 17 July 1978 < 3 2 Day 13 128 Day 41 ampicillin
gentamicin
Cure
14 M 49 August 1978 < 3 2 D ay 8 512 Day 21 erythromycin
gentamicin
Died
15 F 66 August 1978 > 2048 Day 18 erythromycin Cure Polymyalgia
rheumatica,
glucocorticosteroids
the patients had one or m ore  of the following sym ptom s: (Patient 12) in the th ird  week after the onset of  the dis-
malaise, anorexia, headache, myalgia, and the gastroin- ease, of  irreversible brain dam age  after an unsuccessful
testinal sym ptom s listed in Table 2. T he  history showed resuscitation a t tem pt to reverse cardiac arrest. A t autop-
that most had developed a dry cough on the second or sy, gross exam ination  o f  the lungs showed lobar pneumo-
third  day of  the illness. Patients  10 and 14 had hem opty- nia with consolidation and grey hepatization  in the right
sis. All patients had a fever of 38.5 ° C  or higher, and all lower lobe. Bacteria s truc tura lly  identical to the L D  bac-
had signs of pneum onia  found on physical exam ination  terium were found electronm icroscopically  and by light
that were confirmed by chest radiographs. Serial chest m icroscopy with modified Dieterle silver-impregnation
radiographs showed progressive infiltration from patchy staining and Loefflers methylene blue; no bacteria  were
localized involvement to m ulti lobar involvement and seen in the G ram -sta ined  material. D irect fluorescent an-
consolidation. Infiltrate occurred  bilaterally in nine o f  the tibody staining of formalin-fixed lung tissue gave positive
15 patients. Extensive pleural effusion was present in one results (5). A ttem p ts  to cu ltu re  the L D  bacterium  from
patient (Patient 10). In the two patients on im m unosup-  the lung tissue failed. Patient 14 died from the sequelae of
pressive therapy (Patients 9 and 15) cavitations were seen long-standing artificial ventilation (septicemia and pneu-
on the rad iographs of the chest. F u r th e r  details on the m othorax).  In three patients the course was protracted:
clinical features are shown in Table 2. One of  the most Patient 7 suffered from cardiac  failure and required me-
striking signs seen on admission in most of the patients chanical ventilation; Patient 10 had a secondary staphy-
was severe confusion. In four patients (Patients  4, 11, 13, lococcal pleural empyema; Patient 13 was ventilated with
and 14) a lum bar  punc tu re  was done. N o  abnorm alities  positive end-expiratory  pressure because the  adult  respi-
were found in the cerebrospinal fluid of Patients 4 and  11. ratory distress syndrom e was suspected. In the o ther  10
There  was a mild pleiocytosis (mainly m onocytes  and  patients, the mean dura tion  from the onset o f  the illness
lymphocytes) in the cerebrospinal fluid o f  Patients  13 and until definite clinical im provem ent and a tem pera tu re  be-
14, who had severe leucopenia, th rom bocytopen ia ,  and low 38 ° C  was 11 days ±  3.8. In 10 patients the radio-
signs of diffuse in travascular  coagulation early in the dis- graphic resolution of  the lung infiltrate took longer than
ease. In Patient 13 the disease was com plicated by rhab- 6 weeks, 
domyolysis.
All patients were treated with antibiotics. T he  antibiot- e p i d e m i o l o g y
ics used are listed in Table 1. Only two patients died, one All o f  the patients who had con trac ted  the disease in
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the N ether lands  live in or near A m ste rd am  and Leiden 
(see F igure 1); both  o f  these cities are situated in the 
crowded industrial western part o f  the country . T w o p a ­
tients (Patients  9 and 15) acquired the disease during  a 
stay in different hospitals in A m ste rdam .
Eight patients presum ably  had acquired the disease 
abroad (see  F igure  1): five of them  developed Legion­
naires’ disease during  or after a stay in France; the o thers  
probably acquired  it in Spain (one), Italy (one), and d u r ­
ing a M edite rranean  cruise (one). T w o patients (Patients
6 and 7) had been traveling together in F rance  and  be­
came sick on about the same day. Patients  1 and 4, one of 
whom acquired  Legionnaires’ disease in Italy and one of 
whom acquired it 3 years later in France, are brothers.
Three persons, w ho presum ably  were exposed to L D  
bacteria and  did not develop pneum onia , were tested for 
antibodies against the L D  bacterium . T he  wife o f  Patient 
14, who traveled with him, did not become sick; her an t i ­
body titer against the L D  bacterium  was 1:128. T he  2- 
year-old grandson  of Patient 8 (see Reference 7), who 
was with her  in Spain, suffered from d ia rrhea  shortly  be­
fore his g ra n d m o th e r  fell ill. T he  titer m easured  in his 
serum 9 m on ths  later was less than  1:32.
About 14 days after doing the autopsy on Patient 12, 
he pathologist developed malaise, a dry cough, and a 
subfebrile tem pera ture .  Six weeks later, an antibody titer 
of 1:256 was found in his serum.
Discussion
In this paper the clinical features and relevant epidemi- 
ilogic data  o f  a series o f  sporadic  cases o f  Legionnaires’ 
lisease in the N e the r lands  are given. We are not aware of 
>ther cases o f  Legionnaires’ disease diagnosed in the 
Netherlands. This series includes patients w ithout a four- 
>ld rise o f  titer. In three of them  (Patients  2, 3, and 10) 
he serum specimen was taken after the second week of
Table 2. Clinical Features and Laboratory Findings in 15 Patients 
with Legionnaires’ Disease
Patients
no.
'linical features
Shaking chills 9
Mental confusion 9
Gastrointestinal symptoms 1 1
Diarrhea 5
Nausea and  vomiting 4
A bdom inal  pain 2
Pulmonary infiltrates
Bilateral 8
Right side only 4
Left side only 3
Pleural effusion 1
abora tory  findings
Erythrocyte sedimentation rate > 7 0  m m 12
Granulocytosis 10
Granulocytopenia 2
Transient renal insufficiency 4
Serum sodium level below 130 m m o l /L 7
Glutamic-oxalacetic transaminase elevation 13
Alkaline phosphatase  elevation 9
Diffuse intravascular coagulation 2
illness. Only one serum  specimen was still available for 
Patient 5; in three cases (Patients  1, 6, and 7) no serum 
collected during  the course o f  the disease was left, but 
these patients had a single high titer afterward. In the 
D u tch  population  the prevalence o f  antibodies against 
the L D  bacterium  is still unknow n. However, in a small 
random ly  selected contro l group of male subjects with 
ages in approxim ate ly  the same range as those o f  our 
patients, no titers of 1:128 or higher were found. In the 
cases where only one serum sample could be tested or no 
fourfold rise of  the titer was found, the diagnosis Legion­
naires’ disease cannot be definitely established. N ev er th e ­
less, in view of the control group results, a (single) titer of  
1:128 or higher com bined with a clinical picture in ac ­
cordance  with that o f  proven cases of Legionnaires’ dis­
ease is a s trong argum ent for a positive diagnosis.
A t least six patients with unexplained pneum onia  and 
negative serology for the L D  bacterium  (Philadelphia  1) 
had exactly the same clinical picture as patients with 
proven Legionnaires’ disease. It may be that these p a ­
tients had Legionnaires’ disease but had been infected 
with ano ther  serotype of the L D  bacterium , and therefore 
the diagnosis could not be confirmed by the serologic 
tests used at that time.
T he  clinical features of  the D u tch  patients are similar 
to those in the cases of Legionnaires’ disease reported  
from the epidemics, as well as those of sporadic  cases. 
However, in the present series severe confusion and  a m ­
nesia were am ong  the most striking signs. This com bina­
tion was not included in the initial description of the
Figure 1. Map showing the countr ies  in which the patients  in this 
se r ies  p re su m a b ly  contracted  Leg ion na ires ’ d isease .  The n u m b ers  
indicating the patients  co rresp o n d  with the n u m b e rs  in Table  1 . 
The insert sh ow s  the place of res idence  of the other  patients,  who 
had not been outs ide  the Nether lands  shortly before  they b e c a m e  
ill.
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epidemie in Philadelphia  (1), but is m entioned  as an im ­
po r tan t  sign in o ther  reports  (8, 9).
M ost of the laboratory  findings are well in line with 
o ther  reports  (raised ery throcyte  sedim entation  rate, 
granulocytosis  with a shift to the left, elevated serum  glu- 
tamic-oxalacetic transam inase  and alkaline phosphatase  
levels, and a low serum  sodium level).
In the hospital about half  o f  the patients in this series 
were treated with antibiotics that are claimed to be effec­
tive against the L D  bacterium  in vivo (10), or  in vitro, or 
both ( 1 1 ); tha t  is, e ry throm ycin , rifampin, tetracycline, 
and  chloram phenicol,  which were given because in most 
cases the a ttending  physicians suspected Legionnaires’ 
disease. However, there is no evidence tha t  the choice of 
antimicrobial agent had a decisive influence on the d u ra ­
tion of  the disease in these patients, a lthough  it was the 
impression of  the a ttending physicians, including o u r ­
selves, that the pa tien t’s clinical condition im proved ra p ­
idly after appropria te  antibiotic therapy  was instituted.
Six patients received antibiotics from their general 
practitioner. In all cases the antibiotic was one of  the 
penicillins, which are not effective in Legionnaires’ dis­
ease.
A bou t  half  the D u tch  patients con trac ted  the disease 
abroad, in countries  from which, to the best of our 
knowledge, no Legionnaires’ disease am ong  inhabitan ts  
has been reported. R eports  of the disease have not yet 
appeared from our  neighboring countries, but recently 
two cases were diagnosed in Belgium ( B u t z l e r  JP: Per- 
sonnal com m unication).
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